Data Transport Streams Processing 



The invention which is the subject of this application relates to 
apparatus for receiving a stream of data, typically digital data, and 
which can be required to receive more than one stream of data 
without causing failure of the processing system. 



onventionally, in apparatus such as broadcast data receivers for 
mestic use for the reception of broadcast video, audio and/or 
liary data and for the processing of the data for the generation 
of t\levision programmes on a display apparatus connected thereto, 
the \eceiver receives and processes a single transport stream of 
digita\ data. This single stream of data is transmitted from a remote 
location in a number of alternative ways but in each case the 
receive\ is typically only able to receive and process a single stream 
of data.XThe stream of data may include data relating to audio and 
video, different programme channels and so on and the data is 
identified\in packets or groups and split by the receiver into the 
packets which are then processed in the appropriate manner. 

In the relatively new and expanding area of broadcast digital data 
processing, there is a demand for the receiver to be able to receive 
and process more than one transport stream of data at the same 
time. In the present receivers as the integrated circuits used can 
only receive one input this is not possible and therefore there is a 
need for a solution to be found. It is known for relatively expensive 
and complex apparatus to be able to receive and process multiple 
transport streams of data, but this form of apparatus cannot be 
economically or quickly incorporated in receivers for use in large 
volumes for domestic use. 

The aim of the present invention is to provide a receiver for 
transport streams of data which can be used and sold commercially 




on a large scale and which receiver has the capability to receive and 
process more than one transport stream of data and allow the 
generation of video and audio display or displays and/or perform 
other functions as selected by the user of the receiver. 

^ ^^^^^ aspect of the invention there is provided a broadcast data 
^/ receiver apparatus for receiving and processing data from a number 
ofVeceived data transport streams, said data broadcast from a 
locafton remote to the receiver, and said receiver incorporating 
processing means capable of processing a single stream of data and 
characterised in that said apparatus incorporates means for receiving 
said pli\ality of data transport streams and processing such that 
each stream is demultiplexed and re-mapped and selected portions 
of data fr\m said transport streams are multiplexed into a single 
transport s^eam of data for subsequent processing in the receiver 
by the processing means. 

In one embodiment the transport streams of data are received from 
any or any combination of a remote broadcast location or locations, 
and/or from data storage means connected to or incorporated in the 
receiver and/or other sources connected to or incorporated in the 
receiver. 

pically the single transport stream which is generated by 
Itiplexing includes selected packets of data from the streams of 
dat^ received. The packets of data may be selected automatically as 
theyVepresent data which is required for the system to operate 
correctly, and/or in response to user selections such as to watch a 
particular channel, a pre recorded program and/or to record 
programmes and it should be appreciated that another feature of the 
invention\s the ability to split the data from the transport streams 
and to seldct to multiplex data into a single stream, store/record 



data and/or discard data in accordance with operating parameters at 
any instant. 

The arrangement of the current invention allows data which has 
been received from a number of transport streams to be processed 
using integrated circuits which can accept one data input as the 
integrated circuits are presented with data in a single transport 
stream. These integrated circuits for the further processing of the 
data can be the same as those currently included in the receiver with 
no, or limited, alteration to perform processing of multiple 
transport streams of data which, until now, has not been possible. 

rpically, the single transport data stream which is generated is 
isented to a single input component or components in the 
recWver for further processing and to allow the data to be used to 
peribrm the designated function. The designated function can be 
any \r any combination of the generation of video displays, audio 
displLs, recording of programmes, playback of recorded 
programmes, generation of electronic programme guides, linking 
with internet services, e-mail, interaction with a PC , video and so 



on. 



In a further aspect of the invention there is provided a method for 
the generation of a single stream of data for subsequent processing, 
from multiple transport streams of data, said method comprising the 
steps of receiving a number of transport streams of data, 
demultiplexing the data, remapping the data and selecting the 
packets of data in accordance with user and/or receiver selection 
criteria and multiplexing the said selected packets of data into a 
single stream of data. 



Typically at least one of the received transport streams of data is 
broadcast data received from a remote location and containing any 
or any combination of audio, video and auxiliary services data. 

The demultiplexing of the received data from each transport stream 
is performed in accordance with information transmitted along with 
the data and identified by the receiver which in turn identifies the 
packets of data. The remapping of the data packets' identifier takes 
place undef control of the receiver so as to allow the required data 
to be multiplexed into a single stream and avoid identifier clashes 
between packets of data from different transport streams. The 
locally controlled remapping of the packet identifiers can allow the 
origin of the data to be subsequently identified in subsequent 
processing of the same. 

As the receiver controls the remapping of the data, the current 
apparatus and method is distinguished over the prior art and the 
remapped packet identifiers which are generated typically do not 
relate to the data itself, it is provided to allow the data to be placed 
into a single transport stream to be presented for further 

A specific embodiment of the invention is now described with 
reference to the accompanying diagram and example as follows. 

There is provided a receiver, indicated by the general numeral 2 in 
the accompanying diagram, which is provided to receive broadcast 
transport streams of data from a first tuner 4 and a second tuner 6, 
both of which receive broadcast data transport streams from remote 
sources. A Hard Disk Drive 8 from which the receiver accepts AV 
data is also provided and data from this treated as data from a 
further transport stream as is described. When the first and second 
transport streams of data are received demultiplexers 10,12 are 



Used for the respective streams to split, route and possibly 
)cess the packets of data from the data streams. This allows the 
suBsequent identification and processing, by the receiver, of the PSI 
and\l information from the first and second transport streams. 

Referring once more to the diagram and the example. The Hard 
Disk Dr\e 8 is configured to record two programmes, one from 
each of thk tuners 4,6 and is also a source of data for a pre-recorded 
programme\v^hich is to be decoded and viewed at that time. In 
addition auxiliary information from the first and second transport 
streams is required to be sent for further processing in the receiver. 

Each data stream includes groups or packets of data which are 
provided for a number of different purposes such as audio, visual 
and/or auxiliary functions. The packets of data in the transport 
streams are identified by Packet identifiers (PID's) which, in 
accordance with the invention, may need to be remapped which 
effectively re-identifies the same with respect to data from other 
transport streams so as to avoid unintentional merging of packets of 
data. With the transport data streams demultiplexed as described, 
the multiplexer/interleaver 14 is instructed to perform remapping, 
of the selected packet'identifiers of those data packets routed to it. 
With selected packets remapped as required, to perform selected 
functions, the selected packets of data are multiplexed into a single 
transport. stream of data 16 which can then be processed'by the 
single input integrated circuits 13 in the processing facility within 
the receiver which are capable of accepting and receiving a single 
transport stream of data but not multiple streams of data. 

The receiver further configures the demultiplexers to identify and 
select the packets of data relating to the auxiliary information, for 
example those data packets corresponding to descrambling control 
and management, and routes these to the interleaver 14 which 



serts these packets of data into the multiplexed single transport 
da\a stream 16 and the PID's for the packets of data are changed on 
the^asis of the receiver processing knowledge. The receiver can 
then inanage the recording and decryption of the two programmes 
as it is\apable of monitoring the PSI/SI and auxiliary data of the 
two programmes. It will be noted that the demultiplexed data for 
the prograMmes to be recorded from the demultiplexers is sent to 
the Hard Disk Drive directly via paths, 20,22. In addition AV data 
24 from the iJard Disk Drive is also inserted into the single data 
stream 16 and\as the receiver is controlling the processing of the 
data there is no\need to construct a PSI table to identify the AV 
packet identifiers\as the PID's are already known and changed as 
required by the receuver. 

The data provided Velow indicates the data streams which are 
generated in response \o the example described above wherein the 
programmes to be recomed from the two tuners are represented by 
the codes X1A1,X2V1 aAd Y4A2,Y5V2 respectively and are sent to 
the Hard Disk Drive to hk stored. Auxiliary data represented by the 
codes X3PS and Y3PS is\ent from the tuners to be multiplexed 
with data for the recorded programme to be viewed which originates 
from the Hard disk Drive aVd is represented by the codes ZlAl 
Z2V1. It will be noted hoW, when the packets of data are 
multiplexed the PID's are ch^ged to S3PS, S6PS, S7A1, S8V1 
respectively. 



EXAMPLE DATA STREAMS 
Tuner 1 

Demux to Interleaver 
Dem-ux to HDD 

Tuner' 2 

Demu-x to Interleaver 
DemUx to HDD 

HDD to interleaver 

Interleaver output 



XlAl X2V1 X3PS X4A2 XSV2 X^S X6A3 X7V3 X3PS XlAl X2V1 X3PS 

X3PS y«?3PS X3PS X3PS 

XlAl X2V1 / XlAl X2V1 

YlAl Y2V1 Y3PS Y4A2/f5V2 Y3PS Y6A3 Y7V3 Y3PS YlAl Y2V1 Y3PS 

Y3PS Y3PS Y3PS Y3PS 
fA2 YSV2 

ZlAl Z2V1 ZlAl Z2V1 ZlAl Z2V1 

S7A1 SSVi^SPS S6PS S7A1 S8V1 S3PS S6PS S7A1 S8V1 S3PS SSPS 



Re - mapp ing 



ing table for' use by/the interleaver (provided by STB processor): 




NT>t i c e that e^-n — i-f - -t-h e — s-ame — codes — air® i-n- 

-di f-f eren-tr-ma^^p-i-Ti-g — can Xjne a'a y i y ive-^^ 



L U Id a OM-r^&^-^ S^ e-a Drt S ; — a i ii c e — fc.h^ ^_3 o u r c e- is ' knc 



Xl^.2_ 



P a c k et identic .c.aJLix> n-^ &d&s — £ 



■P a r V — a^^^ nt i f i -c-a^ 




k^-t s --sou d— fTTcrm- Tun e r 1- 
u-teed — f i . o i n — Tun or — 2- 



achot iden^i f -i ^^^--ifcn p^rkf^ t-s sourceri fi-om the hard dink drivR 



Al A2 Audio packet belonging to programme 1,2 ... for the specific tuner 

Vl'v2 Video packet belonging to programme 1,2 ... for the specific tuner 

Ps' . System information packet (eg. SI, PSI, ECM, EMM etc.) 




STB 



per forme 

information is available to the 

referred t 
„dbhe as a 
iJsimpler and more cost-effective solution. 



to correctly interpret the packet identifications 
to in"* the "packet dVtaT'by reference to the remapping table. This only needs to be 
nd when it needs to and not for the entire data stream. It therefor represents a 




hus the curkent invention allows existing processing capabilities 
which can onl}Veceive one transport stream of data to be utilised in 
apparatus whicHk is adapted in accordance with the invention to 
receive data fronAmore than one transport stream. 



